Incorporation of perforated and demineralized cortical bone allografts. Part II: A mechanical and histologic evaluation.
Laser perforated and partially demineralized cortical bone allografts were orthotopically transplanted into sheep tibiae. This paper reports results of the mechanical testing of the transplanted bones, which was done at nine months postoperatively. Animals were divided into three groups of eight according to the type of cortical allograft used: group 1, no treatment; group 2, laser hole grid; and group 3, laser hole grid and partial demineralization. Thus, changes in flexural rigidity of 24 transplanted whole tibiae were investigated. Starting in the anterior direction at the tibial tuberosity, the flexural rigidity was determined using a nondestructive 4-point bending test. The elliptical distribution of the flexural rigidity was compared to the untreated contralateral control bone of each animal. Mechanical parameters were defined as percentage rates for comparative analysis between groups. Flexural rigidity measurement showed that bones transplanted with untreated allografts were stiffer than contralateral control bones. Partial demineralization of allografts reduced the flexural rigidity of transplanted bones below the level of contralateral control bones. Flexural rigidities of test bones transplanted with laser perforated and partially demineralized allografts were higher than those seen in bones transplanted with partially demineralized allografts. These results were corroborated by the histologic analysis which showed that untreated allografts, although surrounded by a periosteal bone cuff that effectively increased their outer diameter. In contrast, excessive bone resorption was observed in partially demineralized allografts. Laser-perforated and partially demineralized allografts showed histologic evidence of complete incorporation into the host bone. Based on this mechanical evaluation, it was concluded that processing of cortical bone allografts by the combination of perforation and partial demineralization resulted in improved mechanical strength of the transplanted bones as compared to processing by partial demineralization alone.